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(54) Image communication apparatus and storage medium 



(57) This invention has as its object to appropriately 
inform the user of reception of an incoming call in 
accordance with the operation mode of a video camera 
upon arrival of call. To achieve this object, an apparatus 



has a telephone and video camera in a single housing, 
and comprises a device for nnuting a ringing tone during 
Image sensing by the video camera. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present Invention relates to a record- 
ing/playback apparatus with telephone and its control 
method, a video camera with telephone and its control 
method, an image communication apparatus, and a 
storage medium. 

[0002] Since a conventional video camera and tele- 
phone are used for different purposes, they have inde- 
pendent product forms. In recent years, upon 
development of semiconductors, communication tech- 
niques, and the like, proliferation of the information 
industries represented by the Internet broadening of 
the range of consumers* needs, and so on. various 
product forms have emerged. Even in a video camera, 
there are needs to not only for a photographer or a per- 
son whose image is sensed personally observe the 
image, but also to quickly transmit video data as a kind 
of information to a broad range of recipients via a public 
line. 

[0003] However, since information sensed by a video 
camera is temporarily saved in a recording medium, and 
is then transmitted via the public line, troublesome oper- 
ation for the operator for connecting a device such as a 
telephone or the like and the video camera via an inter- 
face device, and transmitting information, and a special 
device therefor are required. Also, on the receiving side 
of that information, some device for receiving the infor- 
mation, cumbersome operation for waiting for the infor- 
mation after preparation for receiving the information, 
and a special device therefor are required. 
[0004] As a method of solving this problem, a device 
that integrates a camera and telephone, which is called 
a videophone, has been developed. 
[0005] Fig. 1 shows the arrangement of a conventional 
videophpne. 

[0006] Referring to Fig. 1. reference numeral 1 
denotes a lens; 2. a stop of the lens: 3, a motor for driv- 
ing a zoom lens; 4, a driving means for driving the zoom 
lens; 5, a motor for driving the stop; 6, a driving means 
for driving a stop mechanism; 7, a motor for driving a 
focus lens; and 8. a driving means for driving the focus 
lens. 

[0007] Reference numeral 9 denotes an image sens- 
ing element (CCD); 10. a CDS/AGC circuit for sampling 
& holding a video signal output from the image sensing 
element, and performing AGC (auto gain control) of the 
video signal; 11, an A/D converter for corrverting an 
analog signal into a digital signal; 12, a camera signal 
processing circuit for processing luminance and color 
signals to obtain an appropriate video signal; and 13, an 
image compression/expansion circuit for compress- 
ing/expanding an image. The image compres- 
sion/expansion circuit 13 uses, for example, JPEG. 
H263, a DV format, or the like. 

[0008] Reference numeral 14 denotes a memory; 15. 



a communication protocol circuit; 16, a PHS transmit- 
ter/receiver; 17, a microcomputer; 18, a D/A converter 
for converting a digital signal into an analog signal; 19. 
an antenna; 20, a monitor (or a liquid crystal display 

5 device); 21, a key discrimination circuit; and 22, a ten- 
key pad for inputting a telephone number. 
[0009] Reference numeral 23 denotes a microphone; 
24, an audio signal processing circuit for processing an 
audio signal input from the microphone to obtain an 

10 appropiriate signal; arxJ 25, an A/D converter for con- 
verting an analog audio signal into a digital signal. 
[001 0] The operation of the above arrangement will be 
explained below. 

[001 1] Incoming light from an object via the lens 1 is 
75 photoelectricaliy converted into an electrical signal by 
the image sensing element 9. The electrical signal is 
processed by the camera signal processing circuit 12 to 
ofcrtain a video signal. Furthermore, the video data is 
compressed by the image compression/expansion cir- 
20 cult 13, and the compressed data is stored in the mem- 
ory 14. 

[0012] The data compressed by the image compres- 
sion/expansion circuit 13 is processed by the communi- 
cation protocol circuit 15 to obtain data according to a 

25 prescribed communication protocol, and the processed 
data is transmitted from the antenna 19 via the PHS 
transmitter/receiver 16. The data output from the cam- 
era signal processing circuit 12 is converted into an 
analog signal by the D/A converter 1 8, and the analog 

30 signal is processed to be displayed on the monitor. After 
that, an image is output to the monitor. 
[001 3] Moreover, image and audio radio signals trans- 
mitted from an external device are received by the PHS 
transmitter/receiver 16 via the antenna 19. and image 

35 and audio data are obtained via the communication pro- 
tocol circuit 15. The image data is then expanded by the 
image compression/expansion circuit 13, and is output 
to the monitor via the D/A converter 18. 
[0014] The microcomputer 17 controls the system of 

40 this apparatus, and performs various kinds of lens con- 
trol (control of the focus lens, zoom lens, and stop), 
camera signal processing control, communication con- 
trol, key control, and the like. 

[001 5] The ten-key pad 22 is used for inputting a tele- 
45 phone number of the called party upon placing a call, 
and the discrimination circuit 21 discriminates the input 
key. The output from the discrimination circuit 21 is input 
to the microcomputer 17. which executes a series of 
control processes for placing a call. 
50 [0016] The same applies to an audio signal. That is. 
after a voice is input from the microphone 23. the audio 
signal Is processed by the audio signal processing cir- 
cuit 24, and is input to the communication protocol cir- 
cuit 15 via the audio A/D converter 25. After that, the 
55 audio signal is transmitted as a radio signal from the 
antenna 19 via the PHS transmitter/receiver as in the 
video signal. 

[0017] However, the conventional videophone has no 
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special function, e.g.. a function of automatically adjust- 
ing the focus on a person designated on a screen, or a 
function of optimizing exposure of a person designated 
on the screen, upon sensing an image by the camera. 
Even if such functions are available, they are not suita- 
ble for a product like a videophone for which a compact 
structure is of prime importance, since operation keys 
therefore must be added. 

[001 8] Also, in the conventional videophone, since the 
function of placing a call and a function of sensing an 
image by the camera are simultaneously executed, the 
battery is used up soon. In addition, an operation 
means for placing a call, and an operation means for 
sensing a camera image are separately present, and 
such means are not suitable for a product like a video- 
phone for which a compact structure is of prime impor- 
tance, since operation keys therefore must be further 
added. 

SUMMARY OF THE INVENTION 

[0019] The present invention has been made in con- 
sideration of the conventional problems, and has as its 
object to improve the operability of both a record- 
ing/playback apparatus or video camera with a tele- 
phone function, and the telephone function. 
[0020] It is another object of the present invention to 
provide an image communication apparatus which can 
automatically adjust the focus on a designated object. 
[0021 ] It is still another object of the present invention 
to provide an image comrrxjnication apparatus which 
can optimize the exposure value of a designated object. 
[0022] It is still another object of the present invention 
to provide an image communication apparatus which 
can enlarge or reduce the image of a designated object 
[0023] It is still another object of the present invention 
to provide an Image communication apparatus which 
can easily select a menu displayed on a monitor. 
[0024] It is still another object of the present invention 
to provide an image communication apparatus which 
can be rendered compact by reducing the number of 
operation keys. 

[0025] In order to solve the aforementioned problems 
and to achieve the above objects, a recording/playback 
apparatus with telephone according to the present 
invention is characterized by the following arrangement. 
[0026] That is. a recording/|3layback apparatus with 
telephone, which has a telephone and recorder/player 
in a single housing, comprises means for muting a ring- 
ing tone upon reception of a call during recording by the 
recorder/player. 

[0027] A video camera with telephone according to 
the present invention is characterized by the following 
arrangement according to its first aspect. 
[0028] That is, a video camera with telephone, which 
has a telephone and video camera in a single housing, 
comprises means for muting a ringing tone upon recep- 
tion of a call during image sensing by the video camera. 



[0029] A video camera with telephone according to 
the present invention is characterized by the following 
arrangement according to jts second aspect. 
[0030] That is. a video camera with telephone, which 
5 has a telephone and video camera in a single housing, 
comprises means for pausing image sensing of the 
video camera upon reception of a call during image 
serising by the video camera. 

[0031] A video camera with telephone according to 
10 the present invention is characterized by the following 
arrangement according to its third aspect. 
[0032] That is, a video camera with telephone, which 
has a telephone and video camera in a single housing, 
comprises means for stopping various call reception 
15 informing functions that disturb image sensing, and dis- 
playing a call reception message on a display upon 
reception of a call during image sensing by the video 
camera. 

[0033] A video camera with telephone according to 

20 the present invention is characterized by the following 
arrangement according to its fourth aspect. 
[0034] That is. a video camera with telephone, which 
has a telephone and video camera in a single housing, 
comprises selection means for selecting a function of 

25 stopping various call reception informing functions that 
disturb image sensing, and displaying a call reception 
message on a display, upon reception of a call during 
image sensing by the video camera. 
[0035] A method of controlling a recording/playback 

30 apparatus with telephone according to the present 
invention is characterized by the following arrangement. 
[0036] That is, a method of controlling a record- 
ing/playback apparatus with telephone, comprises the 
step of muting a ringing tone upon reception of a call 

35 during recording by the recording/playback apparatus. 
[0037] A method of controlling a video camera with tel- 
ephone according to the present Invention is character- 
ized by the following arrangement according to its first 
aspect. 

40 [0038] That is, a method of controlling a video camera 
with telephone, comprises the step of muting a ringing 
tone upon reception of a call during image sensing by 
the video camera. 

[0039] A method of controlling a video camera with tel- 
45 ephone according to the present invention is character- 
ized by the following arrangement according to its 
second aspect. 

[0040] That is. a method of controlling a video camera 
with telephone, comprises the step of pausing image 

50 sensing of the video camera upon reception of a call 
during image sensing by the video camera. 
[0041 ] A method of controlling a video camera with tel- 
ephone according to the present invention is character- 
ized by the following arrangement according to its third 

55 aspect. 

[0042] That is. a method of controlling a video camera 
with telephone, comprises the step of stopping various 
call reception informing functions that disturb image 
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sensing, and displaying a call reception message on a 
display, upon reception of a call during image sensing 
by the video camera. 

[0043] A method of controlling a video camera With tel- 
ephone according to the present invention is character- 
ized by the following arrangement according to its fourth 
aspect. 

[0044] That is, a method of controlling a video camera 
with telephone, comprises the step of selecting a func- 
tion of stopping various call reception informing func- 
tions that disturb image sensing, and displaying a call 
reception message on a display, upon reception of a call 
during image sensing by the video camera. 
[0045] A storage medium according to the present 
Invention is characterized by the following arrangement 
according to its first aspect. 

[0046] That is. a storage medium stores a program for 
implementing a method of controlling a recording/play- 
back apparatus with telephone of a method of control- 
ling a recording/playback apparatus with telephone, 
comprising the step of muting a ringing tone upon 
reception of a call during recording by the record- 
ing/playback apparatus. 

[004*7] A storage medium according to the present 
invention is characterized by the following arrangement 
according to its second aspect. 

[0048] That is, a storage medium stores a program for 
implementing a method of controlling a video camera 
-with telephone of a method of controlling a video cam- 
era with telephone, comprising the step of muting a ring- 
ing tone upon reception of a call during image sensing 
by the video camera. 

[0049] A storage medium according to the present 
invention is characterized by the following arrangement 

according to its third aspect. 

[0050] That is. a storage medium stores a program for 
implementing a method of controlling a video camera 
with telephone of a method of controlling a video cam- 
era with telephone, comprising the step of pausing 
image sensing of the video camera upon reception of a 
call during image sensing by the video camera. 
[0051] A storage medium according to the present 
Invention Is characterized by the following arrangement 
according to Its fourth aspect. 

[0052] That is. a storage medium stores a program for 
implementing a method of controlling a video camera 
with telephone of a method of controlling a video cam- 
era with telephone, comprising the step of stopping var- 
ious call reception informing functions that disturb 
image sensing, and displaying a call reception message 
on a display, upon reception of a call during image sens- 
ing by the video camera. 

[0053] A storage medium according to the present 
invention is characterized by the following arrangement 
according to its fifth aspect. 

[0054] That is. a storage medium stores a program for 
implementing a method of controlling a video camera 
with telephone of a method of controlling a video cam- 



era with telephone, comprising the step of selecting a 
function of stopping various call reception informing 
functions that disturb image sensing, and displaying a 
call reception message on a display, upon reception of 

5 a call during image sensing by the video camera. 

[0055] An image communication apparatus according 
to the present invention is characterized by the following 
arrangement according to its first aspect. 
[0056] That is. an image communication apparatus 

10 comprises an image sensing element for photoelectrt- 
cally converting light coming from an object, and output- 
ting an image signal, focusing means for focusing the 
light coming from the object on the image sensing ele- 
ment, focus adjustment means for adjusting a focus 

15 position of the focusing means, display means for dis- 
playing at least an Image sensed by the Image sensing 
element, area setting means for setting an area includ- 
ing an object image to be focused on the image sensing 
element on a screen of the display means, driving 

20 means for driving the focus adjustmerrt means to focus 
the object image in the area set by the area setting 
means on the image sensing means, transmission 
means for transmitting data including an image signal 
sensed by the image sensing element by radio, and 

25 reception means for receiving data from another appa- 
ratus by radio. 

[0057] An image communication apparatus according 
to the present invention is characterized by the following 
arrangement according to its second aspect. 

30 [0058] That is, an image communication apparatus 
comprises an image sensing element for photoelectri- 
cal ly converting light coming from an object, and output- 
ting an image signal, focusing means for focusing the 
light coming from the object on the image sensing ele- 

35 ment, stop adjustment means for adjusting a stop of the 
focusing means, display means for displaying at least 
an image sensed by the image sensing element, area 
setting means for setting an area including an object 
image, which is to have an appropriate exposure value 

40 on the image sensing element, on a screen of the dis- 
play means, driving means for driving the stop adjust- 
ment means to obtain an appropriate exposure value of 
the object image in the area set by the area setting 
means on the image sensing means, transmission 

45 means for transmitting data including an image signal 
sensed by the image sensing element by radio, and 
reception means for receiving data from another appa- 
ratus by radio. 

[0059] An image communication apparatus according 
50 to the present invention is characterized by the following 
arrangement according to its third aspect. 
[0060] That is. an image communication apparatus 
comprises an image serving element for photoelectri- 
cally converting light coming from an object, and output- 
55 ting an image signal, display means for displaying at 
least an image sensed by the image sensing element, 
image enlargement/reduction means for enlarging or 
reducing an image on the display means, area setting 
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means for setting an area including an object image to 
be enlarged to reduced on a screen of the display 
n:ieans, control means for controlling the Image enlarge- 
ment/reduction means to enlarge or reduce the object 
image in the area set by the area setting means, trans- 5 
mission means tor transmitting data including an image 
signal sensed by the image sensing element by radio, 
and reception means for receiving data from another 
apparatus by radio. 

[0061 ] An image communication apparatus according 10 
to the present invention is characterized by the following 
arrangement according to its fourth aspect. 
[0062] That is. an image communication apparatus 
comprises an image sensing element for photoelectri- 
cally converting light coming from an object, and output- is 
ting an image signal, display means for displaying at 
least an image sensed, by the image sensing element 
and/or a character, selection means for displaying a 
menu used for selecting or executing one of a plurality of 
functions on the display means, and selecting a prede- 20 
termined function from the displayed menu, transmis- 
sion means for transmitting data including an image 
signal sensed by the image sensing element by radio, 
and reception means for receiving data from another 
apparatus by radio. 25 
[0063] In the image communication apparatus accord- 
ing to the present invention, the display means further 
' displays an Image signal in the data received from the 
other apparatus. 

[0064] An image communication apF>aratus according 30 
to the present invention is characterized by the following 
arrangement according to its fifth aspect. 
[0065] That is, an image communication apparatus 
comprises image sensing means for sensing an object 
image, transmission/reception means for transmit- 35 
ting/receiving data by radio, operation means for operat- 
ing the image sensing means and the 
transmission/reception means, and switching means for 
switching the operation means between a state for oper- 
ating the image sensing means, and a state for operat- 40 
ing the transmission/reception means. 
[0066] Other objects and advantages besides those 
discussed above shall be apparent to those skilled In 
the art from the description of a preferred embodiment 
of the invention which follows. In the description, refer- 4S 
ence is made to accompanying drawings, which form a 
part hereof, and which Illustrate an example of the 
invention. Such example, however, is not exhaustive of 
the various embodiments of the Invention, and therefore 
reference is made to the claims which follow the so 
description for determining the scope of the Invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0067] 55 

Fig. 1 Is a block diagram showing a prior art; 

Fig. 2 is a front perspective view of the first embod- 



iment of the present invention; 
Rg. 3 is a rear perspective view of the first embodi- 
ment; 

Fig. 4 is a block diagram of the first embodiment; 
Fig. 5 is a block diagram of a CPU shown in Fig. 4; 
Fig. 6 is a flow chart showing the operation of the 
first emtxxdiment; 

Fig. 7 is a sequence chart of the first enrtoodiment; 
Fig. 8 is a front view showing a display example on 
a display In the first embodiment; 
Rg. 9 Is a block diagram of an Image communica- 
tion apparatus according to the second embodi- 
ment of the present invention; 
Fig. 10 shows the layout of operation switches; 
Fig. 11 Is a block diagram of an image communica- 
tion apparatus according to the third embodiment of 
the present invention; 

Fig. 12 is a block diagram of an image communica- 
tion apparatus according to the fourth embodiment 
of the present Invention; 

Rg. 13 is a block diagram of an image communica- 
tion apparatus according to the fifth embodiment of 
the present invention; 

Fig. 14 shows the layout of operation keys in the 
fifth embodiment; 

Fig, 15 is a block diagram of an image communica- 
tion apparatus according to the sixth embodiment 
of the preserrt invention; 
Fig. 16 shows the layout of operation switches; 
Fig. 1 7 Is a flow chart showing the operation of the 
image communication apparatus of the sixth 
embodiment; 

Fig. 18 shows another example of the switch layout; 
and 

Rg. 19 is a tDlock diagram of an image communica- 
tion apparatus according to the seventh embodi- 
ment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED . 
EMBODIMENTS 

[0068] The preferred embodiments of the present 
Invention will be desaibed in detail hereinafter with ref- 
erence to the accompanying drawings. 

(First Embodiment) 

[0069] Fig. 2 Is a front perspective view of a video 
camera with telephone according to the first embodi- 
ment of the present Invention. 

[0070] Referring to Fig. 2. reference numeral 300 
denotes a video camera main body with telephone; 301 , 
an antenna; 302. an external input/output terminal; 303, 
a camera; 304. a loudspeaker for outputting a received 
voice; 305, a display for outputting a received Image or 
an image sensed by the video camera main body; 306, 
operation keys; 307. a microphone; and 310. a trigger 
switch. 
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[0071] Fig. 3 is a rear perspective view of the video 
camera with telephone shown in Fig. 2. Referring to Fig. 
3. reference numeral 308 denotes an insertion panel of 
a recording medium; and 309, an external power supply 
for the video camera main body with telephone. 
[0072] In the video camera with telephone having the 
above arrangement, the operator inserts a recording 
medium into the recording medium insertion panel 308 
upon sensing an image by the video camera, and 
records an image sensed by the camera 303. a voice 
picked up by the microphone 307. and various kinds of 
information such as image sensing information and the 
like on the recording medium. To access a radio public 
telephone network or a partner station, the operator 
operates the operation keys 306 to connect to a radio 
transmission path via the antenna 301 so as to establish 
connection with the partner station. 
[0073] Upon establishing connection, video data 
sensed by the camera 303, audio data input by the 
microphone 307. and various kinds of information for 
control are transmitted as transmission information. Of 
received information, video Information is displayed on 
the display 305, and audio information is output to the 
loudspeaker 304. Also, such received Information can 
be recorded on the recording medium. The video cam- 
era with telephone may be remote-controlled by 
received control information. 

[0074] Upon receiving a call by access from the radio 
public network or the partner station during image sens- 
ing by the operator, the video camera with telephone 
operates in accordance with a call reception mode and 
a video camera operation mode of the video camera 
main body 300 with telephone, which are set by the 
operator. 

[0075] The video camera operation mode is selected 
from a-1: no mode change^ and a-2: pause image 
recording. If a-1 is selected, no mode change is made; 
if a-2 is ^elected, the control enters an image recording 
pause mode. The cad reception mode is selected from 
b-1 : normal call reception, and b-2: image recording call 
reception. If b-1 is selected, normal call reception pro- 
ceeds, i.e.. an alerting bell, vibrator, LED, or the like 
functions; if b-2 is selected, image recording call recep- 
tion proceeds, and the call reception function is stopped 
if it may disturb normal Image recording. The call recep- 
tion function that may disturb normal image recording 
includes sound produced by the alerting bell, vibration 
generated by the alerting vibrator, anti a light source 
such as the call reception LED. 
[0076] In case of image recording call reception, a call 
reception message Is displayed on the display 305. At 
this time, the telephone number of the calling party, 
video information. Importance level of the access pur- 
pose, subject matter, and the like are additionally dis- 
played. Furthermore, as the video camera operation 
mode, other operation modes such as a stop mode, and 
the like, a mode of turning off the video camera unit, and 
the like may be added. Also, as the call reception mode. 



a call reception deny mode, transfer mode, automatic 
answering mode, and the like may be added. The dis- 
play 305 can display an image sensed by the camera 
303, and received information. Various kinds of informa- 

5 tion obtained can be input/output via the external 
Input/output terminal 302. The video camera with tele- 
phone operates on the battery 309. The call reception 
mode and video camera operation mode are set using 
the operation keys 306. The recording medium Is not 

10 particularly limited. For example, a magnetic tape, solid- 
state memory, and the like may be used. 
[0077] Fig. 4 is a block diagram of the video camera 
with telephone in the first embodiment. 
[0078] Referring to Fig. 4, reference numeral 200 

15 denotes the overall block of the video camera with tele- 
phone; 201. a lens for receiving an image; 202. a solid- 
state sensor for converting an Image Into an electrical 
signal; 203. an A/D converter for converting an analog 
signal into digital data; 204, a motor for driving the lens 

20 201 ; 205, an alerting vibrator for Informing the operator 
of reception of an incoming call; 209, a microphone for 
picking up a voice; 210, a microphone amplifier for 
amplifying an audio signal; 211, an A/D converter for 
converting an audio signal into digital data; 212, opera- 

25 tlon keys used for operating the video camera 200 with 
telephone; 213, a display driver for converting an image 
into a display format; 214. a display for displaying an 
Image; 21 5. a loudspeaker driver for outputting an audio 
signal; 216, a loudspeaker; 217, an external input/out- 

30 put terminal for inputtlng/outputting various kinds of 
information; 218. a PHS interface for performing line 
control of, e.g.. a PHS or the like; 219, an RF circuit for 
converting transmission data into radio data; 220, an 
antenna; 221, a power supply; 222, an external mem- 

35 ory; 223, a recorder/player; and 230, a CPU for control- 
ling the video camera system with telephone. 
[0079] Fig. 5 is a block diagram showing the CPU 230 
In Fig. 4 In detail. Referring to Fig. 5, reference numeral 
251 denotes a clock circuit for operating the CPU; 252, 

40 a CPU core; 253, a ROM for storing a program; 254, a 
RAM for storing data; 255, a memory controller for con- 
trolling an external memory and the like; 256. a bus con- 
troller for controlling a bus; 257, an I/O controller for 
interfacing external input/output; 258, a programmable 

45 pulse generator (PPG) for generating pulse data; 259, a 
serial communication interface (SCI)for controlling com- 
munications with an external device; 260, an extra bus 
controller for controlling communications with an exter- 
nal bus; 261 , a D/A converter for converting digital data 

so into analog data; 262, a display controller for controlling 
the display; and 263, a DMA for data transfer. The indi- 
vidual blocks are connected to each other via a data 
bus, address bus. and control bus. 
[0080] In the block diagram shown in Fig. 4, incoming 

55 light from an object via the lens 201 Is converted Into an 
electrical signal by the solid-state sensor 202. The elec- 
trical signal is sampled by the PJD converter 203 to be 
converted into digital signal, and is Input to the CPU 230 
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as a digital video signal. The ler^ 201 is driven by the 
motor 204 in accordance with a control command from 
the CPU 230 to attain an auto-focus function and zoom 
function. 

[0081] A timing signal for reading data from the solid- 
state sensor 202 is generated by the CPU 230. An 
audio signal picked up by the microphone 209 is ampli- 
fied by the microphone amplifier 210. and is sampled by 
the A/D converter 21 1 to be converted into digital data. 
The digital audio data is input to the CPU 230. 
[0082] The digital video data undergoes basic proc- 
esses such as color separation, white balance, gamma 
correction, aperture correction, and the like, arxi addi- 
tional processes such as image size/image quality 
adjustment, position adjustment, and the like set using 
the operation keys 212 of the video camera 200 with tel- 
ephone. Furthermore, the digital video data is com- 
pressed by a pre-set compression method and 
compression parameters to obtain compressed image 
data. 

[0083] The audio data undergoes additional proc- 
esses such as audio adjustment set using the operation 
keys 21 2 of the video camera 200 with telephone, and is 
compressed by the pre-set compression method and 
compression parameters to obtain compressed audio 
data. 

[0084] The compressed image and audio data are re- 
formatted as radio transmission data, and are sent to 
the PHS interface 218 as transmission data together 
with control data. Also, the compressed image and 
audio data are sent to the recorder/player 223, and are 
recorded in an image recording mode. Furthermore, the 
compressed image and audio data are sent to the exter- 
nal input/output terminals 21 7 as needed. Moreover, the 
compressed image data' is expanded as needed (in 
response to an operation of a corresponding one of the 
operation keys 212). and is displayed on the 214 via the 
display driver 213 as an image used for confirming 
transmission video data. 

[0085] Data converted according to the radio protocol 
by the PHS interface 218 is modulated by the RF circuit 
219. and the modulated data is transmitted from the 
antenna 220. On the other hand, radio data received at 
the antenna 220 is demodulated by the RF circuit 219. 
and is converted according to the radio protocol by the 
PBS interface 218 to obtain received data. The received 
data is sent to the CPU 230. 

[0086] The received data is separated into received 
control data, received compressed audio data, and 
received compressed audio data, and the video camera 
200 with telephone is controlled according to the 
received control data. The received compressed audio 
data IS expanded and output to the loudspeaker 21 6 via 
the loudspeaker driver 215. The received compressed 
image data is expanded and output to the display 214 
via the display driver 213. 

[0087] The external memory 222 such as a DRAM. 
SRAM, or the like Is used for the data process of the 



CPU 230. The external memory 222 can save a sensed 
image, received image, recorded voice, received voice, 
and the like. TTie power of the video camera 200 with 
telephone is supplied from the power supply 221. The 
5 alerting vibrator 205 vibrates to inform the user of 
reception of an incoming call upon receiving a call in the 
normal call reception mode. 

[0088] The operation of the CPU 230 shown in the 
block diagram in Fig. 5 will be explained below. 

10 [0089] The clock circuit 251 generates CPU driving 
clocks, and supplies them to peripheral circuits. In this 
embodiment, fundamental clocks of 27 MHz are multi- 
plied 10-fold by a PLL to' obtain driving clocks of 270 
MHz for the CPU 230. The ROM 253 is a memory that 

15 stores program codes, and a program is executed by 
those codes. This memory may be replaced by a flash 
memory. EEPROM. or the like. The RAM 254 serves as 
a data memory for temporarily saving data. 
[0090] The memory controller 255 is a circuit block for 

20 interfacing with an external memory, which is used for 
temporarily saving large-size data such as image data, 
audio data, and the like. 

[0091] The display controller 262 is a circuit block for 
converting digital image data into output data to be sent 

25 to the display 214. The D/A converter 261 is. used for, 
e.g., converting digital audio data into analog data. 
[0092] The serial communication interface 259 makes 
serial data communications with external peripheral cir- 
cuits, the PHS interface 218. and the like. The program- 

30 mable pulse generator 258 generates driving pulses for 
the alerting vibrator, solid-state sensor, and motor. At 
this time, by arbitrarily setting the driving pulses for the 
solid-state sensor, various input conditions such as the 
size, the number of pixels, and the like of an input image 

35 can be arbitrarily set. 

[0093] The I/O controller 257 serves as a data I/O 
interface, which inputs/outputs digital image data, digital 
audio data, operation key inputs, and other control sig- 
nals. These blocks are connected via the bus. which is 

40 controlled by the bus controller 256, and transfers data 
under the control of the DMA 263. Also, the bus can be 
connected to an external bus via the extra bus controller 
260. Using these peripheral circuits, the CPU core 252 
executes data processes. 

46 [0094] In this embodiment, the PHS is used for radio 
transmission. However, communication bands, meth- 
ods, and the like are not particularly limited. For exam- 
ple, an analog radio telephone, W-CDMA. and the like 
may be used. 

50 [0095] Fig . 6 shows some steps of the flow chart of the 
CPU 230. The flow starts in step Si 00. and it is checked 
in st^ Si 01 if an incoming call is detected. If NO in step 
S101, the flow jumps to step Si 10; othenwise. it is 
checked in step SI 02 if image recording is underway. If 

55 NO in step S102, the flow jumps to step Si 05; other- 
wise, the pre-set mode is checked in step S103. If "no 
mode change" is set. the flow jumps to step SI 05; if the 
image recording pause mode is set. the image record- 
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ing mode is switched to the image recording pause 
mode in step S104. In step S105, the call reception 
mode is checked. If normal call reception is selected, 
the call reception informing function normally operates 
to inform the user of reception of an incoming call in 
step Si 07. On the other hand, if image recording call 
reception Is selected, some call reception functions that 
may Influence image recording are stopped, and a call 
reception message is displayed on the display in step 
SI 06. Then, the flow advances to step S1 10. 
[0096] Fig. 7 is a sequence chart upon receiving a 
call. Upon reception of a connection request from the 
calling party, the video camera issues a connection 
standby command to the calling party depending on the 
pre-set operation mode of the video camera. The video 
camera changes the nrKXie or displays a call reception 
message if required depending on the pre-set contents 
of the call reception mode and video camera operation 
mode, and the current video camera operation mode, 
and Issues a connection completion command. Then, 
normal connection proceeds In response to a connec- 
tion completion acknowledge message from the calling 
party. 

[0097] Fig. 8 shows a display example on the display 
214 in this embodiment. A screen 600 displays an 
image which Is being recorded, and a window 601 
shows information of the calling party More specifically, 
the window 601 displays various kinds of information, 
.i.e., "call reception" indicating that an Incoming call Is 
received, "important" indicating the importance level of 
a connection request, "meeting" indicating subject mat- 
ter, and the face image of the calling party. Those infor- 
mation contents are displayed based on information 
appended to the connection request from the calling 
party. 

[009B] According to this embodiment image recording 
can be satisfactorily done without being influenced by 
an unexpected call. In accordance with the pre-set 
modes, the operator can be appropriately informed of 
reception of an Incoming call. Also, the operator can be 
adequately informed of the information contents. 
[0099] To restate, according to this embodiment, since 
the operator is adequately informed of reception of an 
Incoming call in accordance with the operation mode of 
the video camera at the time of call reception, the tele- 
phone function and video camera function can be 
appropriately combined. Hence, a video camera with 
telephone having high opercdsillty can be provided. 

(Second Embodiment) 

[0100] Fig. 9 Is a block diagram showing the arrange- 
ment of an image communication apparatus according 
to the second embodiment of the present Invention. 
[0101] Referring to Fig. 9. reference numeral 401 
denotes a lens; 402, a stop of the lens; 403. a motor for 
driving a zoom lens; 404. a driving means for driving the 
zoom lens; 405. a motor for driving the stop: 406. a driv- 



ing means for driving a stop mechanism; 407, a motor 
for driving a focus lens; and 408. a driving means for 
driving the focus lens. 

[0102] Reference numeral 409 denotes an image 

5 sensing element (CCD); 410. a CDS/AGC circuit for 
sampling & holding a video signal output from the Image 
sensing element, and performing AGC (auto gain con- 
trol) of the video signal; 41 1 . an A/D converter for con- 
verting an analog signal into a digital signal; 412, a 

10 camera signal processing circuit for processing lumi- 
nance and color signals to obtain an appropriate video 
signal; and 413, an image compression/expansion cir- 
cuit for compressing/expanding an image. The Image 
compression/expansion circuit 413 uses, for example, 

15 JPEG, H263, a DV format, or the like. 

[0103] Reference numeral 414 denotes a memory; 
415, a communication protocol circuit; 416. a PHS 
transmitter/receiver; 417, a microcomputer; 418, a D/A 
converter for converting a digital signal into an analog 

20 signal ; 4 1 9. an antenna; 420. a monitor (or a liquid crys- 
tal display device); 421 . a key discrimination circuit; and 
422. a ten-key pad for inputting a telephone number. 
[01 04] Reference numeral 423 denotes a microphone; 
424. an audio signal processing circuit for processing 

25 an audio signal input from the microphone to obtain an 
appropriate signal; 425, an A/D converter for converting 
an analog audio signal into a digital signal; 426. an area 
setting pulse generation circuit; 427. a gate circuit for 
setting an AF (auto-focus) area; and 429, an AF evalua- 

30 tlon value processing circuit. Reference numeral 431 
denotes a telephone/camera mode selection switch; 
and 432. a character generator. 

[01 05] The operation of the above arrangement will be 
explained below. 

35 [01 06] Incoming light from an object via the lens 401 
is photoelectricaliy converted into an electrical signal by 
the image sensing element 409. The electrical signal is 
processed by the camera signal processing circuit 412 
to obtain a video signal. Furthermore, the video data Is 

40 compressed by the image compression/expansion cir- 
cuit 413, and the compressed data is stored in the mem- 
ory 414. 

[0107] The data compressed by the Image compres- 
sion/expansion circuit 413 is processed by the commu- 

45 nication protocol circuit 415 to obtain data according to 
a prescribed communication rule, and the processed 
data is transmitted from the antenna 419 via the PHS 
transmitter/receiver 416. The data output from the cam- 
era signal processing circuit 412 is converted Into an 

so analog signal by the D/A converter 418, and the analog 
signal is processed to be displayed on the monitor. After 
that, an image is output to the monitor. 
[01 08] Moreover, image and audio radio signals trans- 
mitted from an external device are received by the PHS 

55 transmitter/receiver 416 via the antenna 419. and image 
and audio data are obtained via the communication pro- 
tocol circuit 415. After that, the Image data is expanded 
by the Image compression/expansion circuit 413, and is 
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output to the monitor via the D/A converter 418. 
[0109] The microcomputer 41 7 controls the system of 
this apparatus, and performs various kinds of lens con- 
trol (control of the focus lens, zoom lens, and stop), 
camera signal processing control, communication con- 
trol, key control, and the like. 

[0110] The ten-key pad 422 is used for inputting the 
telephone number of the called party upon placing a 
call, and the discrimination circuit 421 discriminates the 
input key The output from the discrimination circuit 421 
is input to the microcomputer 417, which executes a 
series of control processes for initiating a call. 
[0111] The same applies to an audio signal. That is, 
after a voice is input from the microphone 423. the audio 
signal is processed by the audio signal processing cir- 
cuit 424, and is input to the communication protocol cir- 
cuit 415 via the audio A/D converter 425. After that, the 
audio signal is transmitted as a radio signal from the 
antenna 419 via the PHS transmitter/receiver as in the 
video signal. 

[01 1 2] The characteristic feature of this embodiment 
will be explained below. 

[01 1 3] An auto-fbcus signal is output from the camera 
signal processing circuit 412. and an image signal is 
gated based on arbitrarily set area settihg pulses output 
from the area setting pulse generation circuit 426 in the 
AF gate circuit 427. More specifically this block can 
designate an object to be focused on the screen. After 
that, the AF evaluation value processing circuit 429 
appropriately processes the auto-focus signal, and out- 
puts the processed signal to the microcomputer 41 7. 
The microcomputer 417 outputs a signal for driving the 
lens to adjust the focus on the object to be focused. The 
timings of pulses generated by the area setting pulse 
generation circuit 426 are set by the ten-key pad 422 
(#0 to #9). The ten-key pad 422 is also used for inputting 
a telephone number, and is one of the characteristic 
features of this emtx)diment. 

[01 1 4] The operations and arrangement of the ten-key 
pad will be explained below. The ten-key pad 422 can 
be used in two modes by the telephone/camera mode 
selection switch 413. as shown in Fig. 10. 
[01 1 5] When the user sets the telephone mode using 
the telephone/camera mode selection switch 431 to 
make a call, the ten-key pad 422 serves as keys used 
for inputting a telephone number, as in the telephone 
mode shown in Fig. 10. More specifically, when the user 
inputs a telephone number using the ten-key pad 422. 
the microcomputer 417 recognizes the telephone 
number via the key discrimination circuit 421 , and sup- 
plies a signal to the communication protocol circuit 415 
to call a person corresponding to the input telephone 
number. After that, a call is placed to the person corre- 
sponding to the input telephone number from the 
antenna 419 via the PHS transmitter/receiver 416. 
[01 1 6] On the other hand, when the telephone/camera 
mode selection switch 431 is switched to the camera 
mode, the ten-key pad 422 serves as keys for inputting 



an AF (auto-focus) set area, as shown in Fig. 10. For 
example, when the user wants to set an area from the 
center toward the upper right corner, as shown in Fig. 
1 0. he or she pushes key #3 of the ten-key pad 422, and 

5 the key discrimination circuit 42 1 converts that input into 
a signal for discriminating that key #3 has been pressed. 
The microcomputer 417 processes data to set an upper 
right area, and sends that data to the area setting pulse 
generation circuit 426, which generates pulses corre- 

10 spending to the position of the received data. After that, 
the AF area gate circuit 427 gates an image signal on 
the basis of those pulses, i.e.. passes only a focus sig- 
nal within the set area.' The AF evaluation value 
processing circuit 429 processes the focus signal to 

75 attain in-focus, and inputs the processed signal to the 
microcomputer 417, which outputs data for driving the 
lens to adjust a focus. The focus lens driving circuit 408 
drives the lens based on the received data. In this way 
an object within the set area can be focused. The micro- 

20 computer 417 inputs area setting data to the character 
generator 432, which generates an area setting frame 
to be displayed on a display circuit, and displays the 
frame on the monitor 420. 

[0117] Likewise, to move the area setting frame 
25 around #5 as the center, the user pushes key J1. (upper 
left). #2 (upper), #3 (upper right) #4 (left), #5 (preset at 
the center), #6 (right). #7 (lower left). #8 (lower), or #9 
(lower right) to adjust the focus on an object within the 
set area he or she selected, on the basis of the same 
30 operation principle as mentioned atjove. The monitor 
420 displays the area setting frame at that time. 
[01 18] As described above, according to this embodi- 
ment, since a common switch can efficiently provide two 
functions, the design of a compact portable device can 
35 be prevented from being impaired and its size can be 
prevented from increasing. 

(Third Embodiment) 

40 [01 19] Fig. 1 1 is a block diagram showing the arrange- 
ment of an image communication apparatus according 
to the third embodiment of the present invention. The 
same reference numerals in the third embodiment 
shown in Fig. 1 1 denote the same parts as those in the 

45 second embodiment shown in Rg. 9, and a detailed 
description thereof will be omitted. 
[0120] Referring to Fig. 11. reference numeral 428 
denotes an AE area gate circuit; and 430. an AE evalu- 
ation value processing circuit 

50 [01 21 ] The characteristic feature of this embodiment 
will be explained below. 

[0122] An image exposure signal is output from the 
camera signal processing circuit 412. and an image sig- 
nal is gated based on arbitrarily set area setting pulses 
55 output from the area setting pulse generation circuit 426 
in the AE gate circuit 428. More specifically this block 
can designate an object to be adjusted to have optimal 
exposure state on the screen. After that, the AE evalua- 
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tion value processing circuit 430 appropriately proc- 
esses the signal for obtaining an optimal exposure 
value, and outputs the processed signal to the micro- 
computer 417. 

[0123] The microcomputer 417 outputs a signal for 
driving the stop so that the selected object has an opti* 
mai exposure value. The timings of pulses generated by 
the area setting pulse generation circuit 426 are set by 
the ten-key pad 422 (#0 to #9). The ten-key pad 422 is 
also used for inputting a telephone number, and is one 
of the characteristic features of this embodiment. 
[01 24] The operations and an-angement of the ten-key 
pad will be explained below. The ten-key pad 422 can 
be used in two modes, as shown in Fig. 10. 
[0125] When the user sets the telephone mode using 
the telephone/camera mode selection switch 431 to 
make a call, the ten-key pad 422 serves as keys used 
for inputting a telephone number, as in the telephone 
mode shown in Fig. 10. More specifically, when the user 
inputs a telephone number using the ten-key pad 422, 
the microcomputer 417 recognizes the telephone 
number via the key discrimination circuit 421, and sup- 
plies a signal to the communication protocol circuit 415 
to call a person corresponding to the input telephone 
number. After that, a call is placed to the person corre- 
sponding to the input telephone number from the 
antenna 419 via the PHS transmitter/receiver 416. 
[01 26] On the other hand, when the telephone/camera 
mode selection switch 431 is switched to the camera 
mode, the ten-key pad 422 serves as keys for inputting 
an AE (auto-iris) set area, as shown in Fig. 10. For 
example, when the user wants to set an area from the 
center toward the upper right corner, as shown in Fig. 
10. he or she pushes key #3 of the ten-key pad 422, and 
the key discrimination circuit 421 converts that input into 
a signal for discriminating that key #3 has been pressed. 
The microcomputer 417 processes data to set an upper 
right area, and sends that data to the area setting pulse 
generation circuit 426, which generates pulses corre- 
sponding to the position of the received data. After that, 
the AE area gate circuit 428 gates an image signal on 
the basis of those pulses. I.e., passes only an exposure 
signal within the set area. The AE evaluation value 
processing circuit 430 processes the exposure signal to 
obtain an optimal exposure value, and inputs the proc- 
essed signal to the microcomputer 417. which outputs 
data for driving the stop to obtain an optimal exposure 
value. The stop mechanism driving means 406 drives 
the stop 402 based on the received data. In this way, an 
optimal exposure value can be obtained with respect to 
an object within the set area. The microcomputer 417 
inputs area setting data to the character generator 432. 
which generates an area setting frame to be displayed 
on a display circuit, and displays the frame on the mon- 
itor 420. 

[0127] Likewise, to rhove the area setting frame 
around #5 as the center, the user pushes key #1 (upper 
left). #2 (upper). #3 (upper right) #4 (left). #5 (preset at 



the center). #6 (right), #7 (lower left). #8 (lower), or #9 
(lower right) to obtain an optimal exposure value for an 
object within the set area he or she selected, on the 
basis of the same operation principle as mentioned 
5 above. The monitor 420 displays the area setting frame 
at that time. 

[0128] As described above, according to this embodi- 
ment, since a common switch can efficiently provide two 
functions, the design of a compact portat^e device can 
10 be prevented from being Impaired and its size can be 
prevented from Increasing. 

(Fourth Embodiment) 

15 [01 29] Fig. 1 2 is a block diagram showing the arrange- 
ment of an image communication apparatus according 
to the fourth embodiment of the present invention. The 
same reference numerals in the fourth embodiment 
shown In Fig. 12 denote the same parts as those in the 

20 second embodiment shown in Fig. 9, and a detailed 
description thereof will be omitted. 
[0130] Referring to Fig. 12. reference numeral 433 
denotes an Image enlargement/reduction circuit. 
[0131] The characteristic feature of this embodiment 

25 will be explained below. 

[01 32] An image signal is output from the camera sig- 
nal processing circuit 412, and the image enlarge- 
ment/reduction circuit 433 electronically enlarges an 
image within a set area on the basis of area setting data 

30 output from the area setting pulse generation circuit 
426. 

[0133] The enlarged image is displayed on a display 
circuit via the camera signal processing circuit 412 and 
D/A converter 418. 

35 [0134] The timings of pulses generated by the area 
setting pulse generation circuit 426 are set by the ten- 
key pad 422 (#0 to #9). The ten-key pad 422 Is also 
used for inputting a telephone number, and is one of the 
characteristic features of this emtxxiiment. 

40 [01 35] The operations and arrangement of the ten-key 
pad will be explained below. The ten-key pad 422 can 
be used In two modes, as shown In Fig. 10. 
[01 36] When the user sets the telephone mode using 
the telephone/camera mode selection switch 431 to 

45 make a call, the ten-key pad 422 serves as keys used 
for inputting a telephone number, as in the telephone 
mode shown in Fig. 10. More specifically, when the user 
inputs a telephone number using the ten-key pad 422, 
the microcomputer 417 recognizes the telephone 

50 number via the key discrimination circuit 421. and sup- 
plies a signal to the communication protocol circuit 415 
to call a person corresponding to the Input telephone 
number. After that, a call is placed to the person corre- 
sponding to the input telephone number from the 

55 antenna 419 via the PHS transmitter/receiver 416. 
[01 37] On the other hand, when the telephone/camera 
mode selection switch 431 is switched to the camera 
mode, the ten-key pad 422 serves as keys for arbitrarily 
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inputting an area to be enlarged on the screen by the 
user, as shown in the camera mode of Fig. 10. 
[0138] For example, when the user wants to enlarge 
an upper right object, as shown in Fig. 10. he or she 
pushes key #3 of the ten-key pad 422, and the key dis- s 
crimination circuit 421 converts that input into a signal 
for discriminating that key #3 has been pressed. The 
microcomputer 41 7 processes data to set an upper right 
area, and sends that data to the area setting pulse gen- 
eration circuit 426. which generates pulses correspond- io 
ing to the position of the received data. After that, the 
Innage enlargement/reduction circuit 433 electronically 
enlarges an image within the area of that data. The 
enlarged image is displayed on the display circuit via the 
camera signal processing circuit 412 and D/A converter 75 
418. 

[0139] The microcomputer 417 inputs area setting 
data to the character generator 432. which generates 
an area setting frame to be displayed on the display cir- 
cuit, and displays the frame on the monitor 420. Like- 
wise, to move the area setting frame around #5 as the 
center, the user pushes key #1 (upper left). #2 (upper), 
#3 (upper right) #4 (left), #5 (preset at the center). #6 
(right). #7 (lower left). #8 (lower), or #9 (lower right) to 
an area for an object to be enlarged, and the object 
within that area can be displayed as an enlarged image, 
on the basis of the same operation principle as men- 
> tioned above. Also, the set frame is displayed on the 
monitor 420. 

[0140] Also, reduction is done based on the same 
operation principle as in enlargement. 

(Fifth Embodiment) 

[0141 ] Fig. 1 3 is a block diagram showing the arrange- 
ment of an image communication apparatus according 
to the fifth embodiment of the present invention. The 
same reference numerals in the fifth embodiment 
shown in Fig. 13 denote the same parts as those in the 
second embodiment shown in Fig. 9. and a detailed 
description thereof will be omitted. 
[0142] The characteristic feature of this embodiment 
will be explained below. 

[0143] The microcomputer 417 controls a plurality of 
functions. For example, the microcomputer 417 controls 
white balance set. shutter, and fade as camera func- 
tions, and teleconversion. wipe, scroll, and the like as 
digital effect functions, and executes a function selected 
by external operation. As a method of allowing the user 
to easily operate such multiple functions, menu setup is 
available. This embodiment is directed to improving the 
functions of operation switches to attain menu setups, 
and will be explained In detail with reference to Figs. 13 
and 14. 

[0144] The ten-key pad 422 can be used in two modes 
by a telephone/menu mode selection switch 431. as 
shown in Fig. 14. 

[0145] When the user sets the telephone mode using 
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. the telephone/menu mode selection switch 431 to make 
a call, the ten-key pad 422 serves as keys used for 
inputting a telephone number, as in the telephone mode 
shown in Fig. 14, More specifically when the user inputs 
a telephone number using the ten-key pad 422, the 
microcomputer 417 recognizes the telephone number 
via the key discrimination circuit 421 , and supplies a sig- 
nal to the communication protocol circuit 415 to call a 
person corresponding to the input telephone number. 
After that, a call is placed to the person corresponding 
to the input telephone number from the antenna 419 via 
the PHS transmitter/receiver 416. 
[0146] On the other hand, when the telephone/menu 
mode selection switch 431 is switched to the menu 
mode, a plurality of functions available are displayed on 
the screen, and the user selects a function to be exe- 
cuted using the ten-key pad 422. as shown in the menu 
mode of Fig. 14. 

[0147] For example, when the user wants to execute 
20 "title", and if the cursor is currently located at "scroll", 
the user pushes key #6 of the menu-key pad (ten-key 
pad) 422. and then pushes key ^ to select "title". That 
is. the user can move the cursor upward, leftward, 
•downward, and rightward by pushing keys #2. #4, #8, 
25 and #6 of the ten-key pad 422 to select a function he or 
she wants to designate. At this time, when the user 
pushes a given key on the ten-key pad 422. data of the 
selected item is input from the microcomputer 41 7 to the 
character generator 432 via the key discrimination cir- 
30 cuit 421, and the character generator 432 generates 
display data to be displayed on the display circuit, thus 
making a display on the monitor 420. 
[0148] More specifically, the user can select and exe- 
cute a desired function while observing displayed menu 
35 items, and switches are easy to operate since they have 
the same layout as that of menu items displayed. Since 
common switches are efficiently and selectively used in 
the TEL and menu modes, such arrangement is very 
effective for a portable device which must attain a size 
40 reduction. 

[0149] As described above, according to the second 
to fifth embodiments, in a portable device which has 
camera and communication functions like a video- 
phone, a compact image communication apparatus 
45 which has a function of allowing the user to adjust the 
focus on an arbitrary object to be sensed on the screen, 
and can provide many functions without increasing the 
number of switches and impairing design, can be pro- 
vided. 

so [01 50] Also, a low-cost image communication appara- 
tus which is easy to operate since it adopts an efficient 
switch layout can be provided. 

[01 51 ] Furthermore, a compact image communication 
apparatus which has a function of allowing the user to 
55 obtain an optimal exposure value on an arbitrary object 
to be sensed on the screen, and can provide many func- 
tions without increasing the number of switches and 
impairing design, can be provided. 
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[0152] Moreover, a compact image communication 
apparatus which has a function of allowing the user to 
enlarge or reduce an arbitrary object to be sensed on 
the screen, and can provide many functions without 
increasing the number of switches and impairing 5 
design, can be provided. 

[0153] In addition, a compact Image communication 
apparatus which allows the user to select and execute a 
function while observing menu items displayed, is easy 
to operate since switches and displayed items have a 
common layout, and can provide many functions with- 
out increasing the number of switches and impairing 
design, can be provided. 

[0154] To restate, according to the second to fifth 
embodiments, a low-cost image communication appa- 
ratus, which is easy to operate since it adopts an effi- 
cient switch layout, while providing many functions, can 
be provided. 

(Sixth Embodiment) 

[01 55] Fig. 1 5 is a block diagram showing the arrange- 
ment of an image communication apparatus according 
to the sixth embodiment of the present invention. 
[0156] Referring to Fig. 15, reference numeral 501 
denotes a lens: 502, a stop of the lens; 503, a motor for 
driving a zoom lens; 504, a driving means for driving the 
zoom lens; 505. a motor for driving the stop: 506, a driv- 
ing means for driving a stop mechanism; 507. a motor 
for driving a focus lens; and 508, a driving means for 
driving the focus lens. 

[0157] Reference numeral 509 denotes an image 
sensing element (CCD); 510. a CDS/AGC circuit for 
sampling & holding a video signal output from the image 
sensing element, and performing AGC (auto gain con- 
trol) of the video signal; 51 1 , an A/D converter for con- 
verting an analog signal into a digital signal; 512, a 
camera, signal processing circuit for processing lumi- 
nance and color signals to obtain an apprc^riate video 
signal; and 513. an image compression/expansion cir- 
cuit for compressing/expanding an image. The image 
compression/expansion circuit 513 uses, for example, 
JPEG, H263. a DV format, or the like. 
[0158] Reference numeral 514 denotes a memory; 
515, a communication protocol circuit; 516. a PHS 
transmitter/receiver; 517. a microcomputer; 518, a D/A 
converter for converting a digital signal Into an analog 
signal; 519. an antenna; 520. a monitor (or a liquid crys- 
tal display device); 521 , a key discrimination circuit; and 
522. a ten-key pad for inputting a telephone number. 
[01 59] Reference numeral 523 denotes a microphone; 
524, an audio signal processing circuit for processing 
an audio signal input from the microphone to obtain an 
appropriate signal; 525. an A/D converter for converting 
an analog audio signal into a digital signal; 526. an area 
setting pulse generation circuit; 527. a gate circuit for 
setting an AF (auto-focus) area; 529. an AF evaluation 
value processing circuit: and 531 . a selection switch for 



selecting a telephone function upon placing a call. 

[01 60] The operation of the above arrangement will be 

explained below. 

[0161] Incoming light from an object via the lens 501 
is photoelectrlcally converted into an electrical signal by 
the image sensing element 509. The electrical signal is 
processed by the camera signal processing circuit 512 
to obtain a video signal. Furthermore, the video data is 
compressed by the image compression/expansion cir- 
cuit 513. and the compressed data is stored in the mem- 
ory 514. 

[0162] The data compressed by the image compres- 
sion/expansion circuit 513 is processed by the commu- 
nication protocol circuit 515 to obtain data according to 
a prescribed communication protocol, and the proc- 
essed data is transmitted from the antenna 519 via the 
PHS transmitter/receiver 516. The data output from the 
camera signal processing circuit 512 is converted into 
an analog signal by the D/A converter 518, and the ana- 
log signal is processed to be displayed on the monitor. 
After that, an image is output to the monitor. 
[01 63] Moreover, image and audio radio signals trans- 
mitted from an external device are received by the PHS 
transmitter/receiver 516 via the antenna 519. and image 
and audio data are obtained via the communication pro- 
tocol circuit 515. After that, the image data is expanded 
by the image compression/expansion circuit 513, and is 
output to the monitor via the D/A converter 518. 
[01 64] The microcomputer 517 controls the system of 
this apparatus, and performs various kinds of lens con- 
trol (control of the focus lens, zoom lens, and stop), 
camera signal processing control, communication con- 
trol, key control, and the like. 

[0165] The ten-key pad 522 is used for inputting the 
telephone number of the called party upon placing a 
call, arid the discrimination circuit 521 discriminates the 
input key. The output from the discrimination circuit 521 
Is input to the microcomputer 517, which executes a 
series of control processes for initiating a call. 
[0166] The same applies to an audio signal. That is, 
after a voice is input from the microphone 523. the audio 
signal is processed by the audio signal processing cir- 
cuit 524. and is input to the communication protocol cir- 
cuit 515 via the audio A/D converter 525. After that, the 
audio signal is transmitted as a radio signal from the 
antenna 519 via the PHS transmitter/receiver as in the 
video signal. 

[0167] In this embodiment, an image can be sensed 
by the camera, and a function of adjusting the focus on 
an object at an arbitrary position on the screen is avail- 
able as one of functions that can be used upon image 
sensing. The function will be explained below. 
[01 68] An auto-focus signal is output from the camera 
signal processing circuit 512. and an image signal is 
gated based on arbitrarily set area setting pulses output 
from the area setting pulse generation circuit 526 in the 
AF gate circuit 527. More specifically, this block can 
designate an object to be focused on the screen. After 
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that, the AF evaluation value processing circuit 529 
appropriately processes the auto-focus signal, and out- 
puts the processed signal to the microcomputer 517. 
The microcomputer 517 outputs a signal for driving the 
lens to adjust the focus on the object to be focused. The 
timings of pulses generated by the area setting pulse 
generation circuit 526 are set by the ten-key pad 522 
(#0 to #9). The ten-key pad 522 is also used for inputting 
a telephone nurrber. and is one of the characteristic 
features of this embodiment. 

[0169] The operation and arrangement of the ten-key 
pad 522 will be explained below. 
[0170] The telephone mode execution switch 531 is 
used for selecting the telephone function upon placing a 
call. When the telephone mode execution switch 531 
has been pressed, the ten-key pad 522 has a telephone 
mode function shown in Fig. 16; when the switch 531 is 
not pressed, the ten-key pad 522 has a camera mode 
function shown in Fig. 16. 

[0171] When the user has pressed the telephone 
mode execution switch 531 to place a call, the ten-key 
pad 522 serves as keys for inputting a telephone 
number, as shown in the telephone mode of Fig. 16. 
When the user inputs a telephone number using the 
ten-key pad 522. the microcomputer 51 7 recognizes the 
telephone number via the key discrimination circuit 521 , 
and supplies a signal to the communication protocol cir- 
cuit 515 to call a person corresponding to the input tele- 
phone number. After that, a call is placed to the person 
corresponding to the input telephone number from the 
antenna 519 via the PHS transmitter/receiver 516. 
[0172] When the user does not make a call or is talk- 
ing to another person, the ten-key pad 522 serve as 
keys for inputting an AF (auto-focus) set area, as shown 
in the camera mode in Fig'. 16. 

[0173] For example, when the user wants to set an 
area ♦from the center toward the upper right corner, as 
shown in Fig. 1 6, he or she pushes key #3 of the ten-key 
pad 522, and the key discrimination circuit 521 converts 
that input into a signal for discriminating that key #3 has 
been pressed. The microcomputer 517 processes data 
to set an upper right area, and sends that data to the 
area setting pulse generation circuit 526. which gener- 
ates pulses corresponding to the position of the 
received data. After that, the AF area gate circuit 527 
gates an image signal on the basis of those pulses, i.e.. 
passes only a focus signal within the set area. The AF 
evaluation value processing circuit 529 processes the 
focus signal to attain in-focus, and inputs the processed 
signal to the microcomputer 51 7, which outputs data for 
driving the lens to adjust the focus. The focus lens driv- 
ing circuit 508 drives the lens based on the received 
data. In this way. an object within the set area can be 
focused. 

[0174] Likewise, to move the area setting frame 
around #5 as the center, the user pushes key #1 (upper 
left). #2 (upper). #3 (upper right) #4 (left), #5 (preset at 
the center), #6 (right). #7 (lower left), #8 (lower), or #9 



(lower right) to adjust the focus on an object within the 
set area he or she selected, on the basis of the same 
operation principle as mentioned above. The monitor 
520 displays the area setting frame at that time. 

5 [0175] As described above, the characteristic feature 
of this enrt>odiment is to efficiently and selectively use 
common switches in two functions (one of which is the 
telephone mode function, and the other is the camera 
mode function). The characteristic feature of this 

10 embodiment will be explained in more detail below with 
reference to the flow chart in Fig. 17. All operations in 
this flow chart are processed by 'the microcomputer 51 7. 
[0176] When the flow starts in step S601. the user 
turns on the power switch of the apparatus in step S602. 

15 [0177] Upon power ON, camera functions such as an 
image sensing system, AF function, ZOOM function. AF 
frame movement setup function, and the like, are ena- 
bled in step S603. 

[0178] In step S604, the control waits until the user 

20 selects the telephone mode. If the user has pressed the 
telephone mode execution switch 531 to place a call, 
the telephone mode function is enabled. 
[01 79] In step S605. some of the camera functions are 
turned off or disabled. 

25 [0180] After the telephone function mode is selected, 
the ten-key pad 522 serves as switches for inputting a 
telephone number to be called, and the user inputs the 
telephone number to be called in step S606. 
[0181] In step S607, transmission to the called party 

30 is executed. 

[0182] It is checked in step S608 if a voice communi- 
cation with the called party has been established. If 
YES in step S608, some of telephone mode functions 
are automatically turned off in step S609. For instance. 

35 the telephone number input function is turned off. 

[0183] After that, the camera mode function is turned 
on again in step S610 to enable the image sensing sys- 
tem and AF and ZOOM functions. 
[0184] The operation then ends in step S61 2. 

40 [0185] More specifically, as can be seen from the 
aforementioned flow chart, in this embodiment, two 
functions are assigned to common switches: one is the 
camera mode (image sensing mode) function, and the 
other is the telephone mode function. Upon depression 

45 of the telephone mode execution switch 531, the tele- 
phone mode function is enabled, and the ten-key pad 
522 serves as telephone number input switches. After 
that, if a voice communication with a partner has been 
confirmed, the telephone mode function is automatically 

so switched to the camera mode (image sensing mode) 
function, and the ten-key pad 522 serves as AF frame 
movement setup switches. Only a required function is 
automatically enabled when it is required in place of 
always enabling two functions, so as to attain power 

55 savings. Also, since two functions are attained using 
common switches, a compact, low-cost image commu- 
nication apparatus can be provided. 
[0186] Fig. 18 shows another example of common 
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switches used in two functions in addition to the afore- 
mentioned ten-key pad. This switch Is a rotary switch. 
As shown in Fig, 18, the switch serves as one for select- 
ing one of telephone nun^ers registered in advance in 
the miephone mode. When the user has confirmed a 
voice communication with a partner, the switch is auto- 
matically switched to the one for the camera mode. In 
Fig. 18. the switch serves as a zoom switch. 

(Seventh Embodiment) 

[0187] Fig. 1 9 is a block diagram showing the arrange- 
ment of an image communication apparatus according 
to the severrth embodiment of the present invention. 
The same reference numerals in the seventh embodi- 
ment shown in Fig. 19 denote the same parts as those 
in the sixth embodiment shown in Fig. 15, and a detailed 
desaiption thereof will be omitted. 
[0188] The seventh embodiment comprises a charac- 
ter generator 532 unlike the sixth embodiment. 
[0189] The arrangement and contents as the charac- 
teristic feature of this embodiment will be explained 
below. 

[0190] As in the sixth embodiment described above, 
incoming light from an object via the lens 501 is photoe- 
iectrically converted into an electrical signal by the 
image sensing element 509. The electrical signal is 
processed by the camera signal processing circuit 512 
to obtain a video signal. Furthermore, the video data is 
compressed by the image compression/expansion cir- 
cuit 51 3. and the compressed data is stored in the mem- 
ory 514. 

[0191] The data compressed by the image compres- 
sion/expansion circuit 513 is processed by the commu- 
nication protocol circuit 515 to obtain data according to 
a prescribed communication rule, and the processed 
data is transmitted from the antenna 519 via the PHS 
transmitter/receiver 516. The data output from the cam- 
era signal processing circuit 512 is converted into an 
analog signal by the D/A converter 518. and the analog 
signal is processed to be displayed on the monitor. After 
that, an image is output to the monitor. 
[0192] Moreover, image and audio radio signals trans- 
mitted from an external device are received by the PHS 
transmitter/receiver 51 6 via the antenna 51 9. and image 
and audio data are obtained via the communication pro- 
tocol circuit 515. After that, the image data is expanded 
by the image compression/expansion circuit 513. and is 
output to the monitor via the D/A converter 518. 
[0193] The microcomputer 51 7 controls the system of 
this apparatus, and performs various kinds of lens con- 
trol (control of the focus lens, zoom lens, and stop), 
camera signal processing control, communication con- 
trol, key control, and the like. 

[0194] The ten-key pad 522 is used for inputting the 
telephone number of the called party upon placing a 
call, and the discrimination circuit 521 discriminates the 
input key. The output from the discrimination circuit 521 



is input to the microcomputer 517. which executes a 
series of control processes for placing a call. 
[0195] The same applies to an audio signal. That is. 
after a voice Is input from the microphone 523, the audio 

5 signal is processed by the audio signal processing cir- 
cuit 524. and Is input to the communication protocol cir- 
cuit 515 via the audio A/D converter 525. The audio 
signal is then transmitted as a radio signal from the 
antenna 519 via the PHS transmitter/receiver as in the 

10 video signal. In this embodiment, an Image can be 
sensed by the camera, and a function of adjusting the 
focus on an object at an arbitrary position on the screen 
is available as one of functions that can be used upon 
image sensing. In this case, the operations that have 

15 already been described in the sixth embodiment are 
done. 

[0196] As described in the sixth embodiment, the 
characteristic feature of the sixth and seventh embodi- 
ments is to efficiently arxi selectively use common 

20 switches in two functions (one of which is the telephone 
mode function, and the other is the camera mode func- 
tion). The contents of that characteristic feature has 
already been described with reference to the flow chart 
in Fig. 17. Furthermore, in the seventh embodiment, the 

25 display in the telephone mode can be automatically 
switched between those shown in Figs. 1 6 and 1 8. 
[0197] When the user has pressed the telephone 
mode execution switch 531 to place a call, the micro- 
computer 517 outputs data to the character generator 

30 532 to display the telephone number and called party's 
name on the monitor 520. When the user does not 
make a call or when it is confirmed that a voice commu- 
nication with a partner has been established upon plac- 
ing a call, the camera mode is set, and 2m AF frame 

35 movement setup frame or a zoom state (Fig. 18) is dis- 
played on the monitor 520. 

[01 98] As has been described above, according to the 
sixth and seventh embodiments, in a portable device 
which has camera and communication functions like a 

40 videophone, a compact image communication appara- 
tus which can efficiently and selectively use the camera 
and telephone functions based on the outputs from the 
telephone mode execution switch and a voice communi- 
cation detection circuit for determining if a voice com- 

45 munication has been established, so as to attain power 
savings, and selectively use common switches in two 
functions (camera and telephone functions) to provide 
many functions without increasing the number of 
switches and impairing design, can be provided. 

50 [01 99] Also, a low-cost image communication appara- 
tus which is easy to operate since it adopts an efficient 
switch layout can be provided. 

[0200] The present invention is not limited to the 
above embodiments and various changes and modif ica- 
55 tions can be made within the spirit and scope of the 
present invention. Therefore, to apprise the public of the 
scope of the present invention the following claims are 
made. 



14 



BNSDOCID: <EP 0954150A2_I_> 



27 



EP0 954 150 A2 



28 



[0201 ] This invention has as its object to appropriately 
inform the user of reception of an incoming call in 
accordance with the operation mode of a video camera 
upon arrival of call. To achieve this object, an apparatus 
has a telephone and video camera in a single housing, 
and comprises a device for muting a ringing tone during 
Image sensing by the video camera. 

Claims 

1. A recording/playback apparatus with telephone, 
which has a telephone and recorder/0iayer in a sin- 
gle housing, comprising means for nrurting a ringing 
tone upon reception of a call during recording by 
the recorder/player. 

2. A video camera with telephone, which has a tele- 
phone and video camera in a single housing,* com- 
prising means for muting a ringing tone upon 
reception of a call during image sensing by the 
video camera. 

3. A video camera with telephone, which has a tele- 
phone and video camera in a single housing, com- 
prising means for pausing image sensing of the 
video camera upon reception of a call during image 
sensing by the video camera. 

4. A video camera with telephone, which has a tele- 
phone and video camera in a single housing, com- 
prising means for stopping various call reception 
informing functions that disturb image sensing, and 
displaying a call reception message on a display, 
upon reception of a call during image sensing by 
the video camera. 

5. A video camera with telephone, which has a tele- 
phone and video camera in a single housing, com- 
prising selection means for selecting a function of 
stopping various call reception informing functions 
that disturb image sensing, and displaying a call 
reception message on a display, upon reception of 
a call during image sensing by the video camera. 

6- A method of controlling a recording/playtjack appa- 
ratus with telephone, comprising the step of muting 
a ringing tone upon reception of a call during 
recording by the recording/playback apparatus. 

7. A method of controlling a video camera with tele- 
phone, comprising the step of muting a ringing tone 
upon reception of a call during image sensing by 
the video camera. 

8. A method of controlling a video camera with tele- 
phone, comprising the step of pausing image sens- 
ing of the video camera i^on reception of a call 
during image sensing by the video camera. 



. 9. A method of controlling a video camera with tele- 
phone, comprising the step of stopping various call 
reception informing functions that disturb image 
sensing, and displaying a call reception message 
5 on a display, upon reception of a call during image 
sensing by the video camera. 

10. A method of controlling a video camera with tele- 
phone, comprising the step of selecting a function 
10 of stopping various call reception informing func- 
tions that disturb image sensing, and displaying a 
call reception message on a display, upon reception 
of a call during image sensing by the video camera. 

75 1 1 . A Storage medium storing a program for implement- 
ing a method of controlling a recording/playback 
apparatus with telephone of claim 6. 

1 2. A storage medium storing a program for implement- 
20 ing a method of controlling a video camera with tel- 
ephone of claim 7. 

13. A storage medium storing a program for implement- 
ing a method of controlling a video camera with tel- 

25 ephone of claim 8. 

14. A storage medium storing a program for Implement- 
ing a method of controlling a video camera with tel- 
ephone of claim 9. 

30 

1 5. A storage medium storing a program for implement- 
ing a method of controlling a video camera with tel- 
ephone of claim 10. 

35 16. An image communication apparatus comprising: 

an image sensing element for photoelectrically 
converting light coming from an object, and 
outputting an image signal; 

40 focusing means for focusing the light coming 

from the object on said image sensing element: 
focus adjustment means for adjusting a focus 
position of said focusing means; 
display means for displaying at least an image 

45 sensed by said image sensing element; 

area setting means for setting an area includ- 
ing an object image to be focused on said 
image sensing element on a screen of said dis- 
play means; 

so driving means for driving said focus adjustment 

means to focus the object image in the area set 
by said area setting means on said image 
sensing means; 

transmission means for transmitting data 
55 including an Image signal sensed by said 

image sensing element by radio; and 
reception means for receiving data from 
another apparatus by radio. 
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17. The apparatus according to daim 16, wherein said 
display means further displays an Image signal in 
the data received from the other apparatus. 

18. The apparatus according to daim 16, wherein said 
area setting means comprises an input key for set- 
ting an area, and said input key also serves as an 
operation key for inputting a telephone number 

19. An image communication apparatus comprising: 

an image sensing element for photoelectrically 
converting light coming from an object, and 
outputting an image signal; 
focusing means for focusing the . light coming 
from the object on said image sensing element; 
sitop adjustment means for adjusting a stop of 
said focusing means; 

display means for displaying at least an image 
sensed by said image sensing element; 
area setting means for setting an area includ- 
ing an object image, which is to have an appro- 
priate exposure value on said image sensing 
element, on a screen of said display means; 
driving means for driving said stop adjustment 
means to obtain an appropriate exposure value 
of the object image in the area set by said area 
setting means on said image sensing means; 
transmission means for transmitting data 
including an image signal sensed by said 
image sensing element by radio; and 
reception means for, receiving data from 
another apparatus by radio. 

20. The apparatus according to claim 19. wherein said 
display means further displays an image signal in 
the data received from the other apparatus. 

21. The apparatus according to daim 19, wherein said 
area setting means comprises an input key for set- 
ting an area, and said input key also serves as an 
operation key for inputting a telephone number. 

22. An image communication apparatus comprising: 

an image sensing element for photoelectrically 
converting light coming from an object, and 
. outputting an image signal: 
display means for displaying at least an image 
sensed by said image sensing element; 
image enlargement/reduction means for 
enlarging or reducing an Image on said display 
means; 

area setting means for setting an area includ- 
ing an object image to be enlarged to reduced 
on a screen of said display means; 
control means for controlling said image 
enlargement/reduction means to enlarge or 



reduce the object image in the area set by said 
area setting means; 

transmission means for transmitting data 
induding an image signal sensed by said 
5 image sensing element by radio; and 

reception means for receiving data from 
another apparatus by radio. 

23. The apparatus according to claim 22. wherein said 
10 display means further displays an image signal in 
the data received from the other apparatus. 

. 24. The apparatus according to claim 22. wherein said 
area setting means compfrises an input key for set- 
15 ting an area, and said input key also serves as an 
operation key for inputting a telephone number. 

25. An image communication apparatus comprising: 

20 an image sensing element for photoelectrically 

converting light coming from an object, and 
outputting an image signal; 
display means for displaying at least an image 
sensed by said image sensing element and/or 

25 a character; 

selection means for displaying a menu used for 
selecting or executing one of a plurality of func- 
tions on said display means, and selecting a 
predeterminecf function from the displayed 

30 menu; 

transmission means for transmitting data 
including an image signal sensed by said 
image sensing element by radio; and 
reception means for receiving data from 

35 another apparatus by radio. 

26. The apparatus according to claim 25. wherein said 
display means further displays an image signal In 
the data received from the other apparatus. 

40 

27. The apparatus according to claim 25, wherein said 
area setting means comprises an input key for set- 
ting an area, and said input key also serves as an 
operation key for inputting a telephone number. 

45 

28. An image communication apparatus comprising: 

image sensing means for sensing an object 
image; 

50 transmission/reception means for transmit- 

ting/receiving data by radio; 
operation means for operating said Image 
sensing means and said transmission/recep- 
tion means; and 

55 switching means for switching said operation 

means between a state for operating said 
image sensing means, and a state for operat- 
ing said transmission/reception means. 
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29. The apparatus according to daim 28, further com- 
prising selection means for selecting a transmis- 
sion/reception mode by said transmission/reception 
means, and wherein when said selection means 
selects the transmission/reception mode, said 5 
switching means automatically switches said oper- 
ation means to the state for operating said trans- 
mission/reception means. 



30. The apparatus according to claim 29. wherein said 10 
selection means corrprises a single button, and the 
transmission/reception mode and an image sens- 
ing mode are alternately selected every time said 
button is depressed once. 

IS 

31. The apparatus according to claim 29. wherein said 
switching means automatically switches said oper- 
ation means to the state for operating said image 
sensing means upon completion of operation per- 
taining to transmission/reception using said opera- 20 
tion means. 



32. The apparatus according to daim 28. further com- 
prising a display for displaying an image sensed by 
said image sensing means. ss 

33. The apparatus according to daim 32. wherein said 
display further displays information which pertains 
to transmission/reception , 

30 

34. The apparatus according to daim 33, wherein in the 
state which allows said operation means to operate 
said image sensing means, said display displays an 
image sensed by said image sensing means, and in 

the state which allows said operation means to 3s 
operate said transmission/reception means, said 
display displays the information that pertains to 
transmission/reception. 

35. The apparatus according to daim 32. wherein said 40 
operation means can select an object to be focused 
from an image on said display in the state for oper- 
ating said image sensing means. 

36. The apparatus according to claim 35. wherein an 45 
area of the object to be focused is displayed on said 
display. 

37. The apparatus according to daim 28. wherein said 
operation means comprises a ten-key pad. so 

38. The apparatus according to daim 28. wherein said 
operation means comprises a rotary switch. 
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